INTRODUCTION
In an accompanying paper [ I ] , detalls were given of an investigation into the room temperature properties of the naturally occurring field-induced electron emission sites found on broad area high voltage electrodes. Emission image and spatially resolved electron spectral data were shown to be consistent with a field-induced hotelectron emission (FIHEE) mechanism occurring at metal-insulator-metal (MIM) microstructures, in which the emitted electrons were coherently scattered from the top metal electrode. In this paper, we report on further studies of this type of emission regime in which the effects of temperature and external photon stimulation are investigated. It will be shown that the e:ectron spectral response to these two parameters under constant field conditions is in qualitative agreement with the predictions of the above MIM emission model.
2, EXPERIMENTAL SYSTEMS, PROCEDURES AND FINDINGS
The measurements to be described below were made in the same basic electron spectrometer facility described in the accompanying paper [ I ] and elsewhere [ Z ] . Use was also made of a heated specimen stage [3] with an associated thermocouple (see Flgure 1) which provided the capability of recording emission spectra in the temperature range 30C-700 K. In addition, a simple a-c bridge circuit was used to monitor the capacitance and hence the separation of the planar high voltage gap, Figure 1 The'experimental set-up f o r h e a t i n g a specimen and focusing UV r a d i a t i o n on t o t h e cathode e l e c t r o d e .
-1 ,
Temperature s t i m u l a t e d emission I n o r d e r t o study t h e temperature-dependence of s p e c t r a under c o n s t a n t f i e l d c o n d i t i o n s , it i s f i r s t necessary t o follow t h e room-temperature procedure described i n t h e accompanying paper f o r l o c a t i n g a chosen s i t e on-axis opposite t h e anode probe h o l e . The specimen i s now slowly h e a t e d t o t h e maximum r e q u i r e d temperature of -700 K with s u f f i c i e n t time being allowed f o r out-gassing and t h e chamber p r e s - 
s i t e i s again v i s i b l e on t h e phosphor screen. A chosen segment of t h e image may now b e l o c a t e d over t h e probe h o l e and i t s high-temperature spectrum recorded.
By prog r e s s i v e l y lowering t h e temperature and making c o r r e c t i v e adjustments t o t h e gap width, c o n s t a n t -f i e l d s p e c t r a can be recorded from t h e same image f e a t u r e over t h e f u l l range of temperature.
Thus, Figure 2 p r e s e n t s r e s p e c t i v e l y a low and high-tem2erature spectrum obt a i n e d from a t y p i c a l s p e c t r a l sequence recorded over t h e temperature range of 300 K t o 700 K.
From a comparison of t h e s e s p e c t r a , it can f i r s t l y be seen t h a t t h e a r e a , and hence t h e emission i n c r e a s e s with temperature. T h i s e f f e c t i s f u r t h e r i l l u s t ra t e d i n Figure 3 ( a ) , which p r e s e n t s t h e temperature dependence of t h e emission curr e n t under c o n s t a n t f i e l d c o n d i t i o n s , a s measured d i r e c t l y from t h e complete s p e c t r a l sequence [31, Secondly, t h e s p e c t r a of Figure 2 
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Temperature IKI Figure 3 ( a ) Temperature-dependence of an emission s i t e c u r r e n t a t a c o n s t a n t f i e l d of 12.4 ~v . m -l .
( b ) Temperature-dependence of t h e s p e c t r a l s h i f t AEs, and half-width FWHM, a t a c o n s t a n t f i e l d of 12.4 M V .~-~. Figure 1 was employed. Here, o p t i c a l photons from a mercury discharge lamp e n t e r t h e chamber through a s p e c i a l q u a r t z window ( t r a n s p a r e n t t o UV) and a r e d i r e c t e d towards a concave aluminium mirror ( r e p l a c i n g t h e previous phosphor screen) which focuses them o n t o t h e cathode s u r f a c e through t h e 0.5 mm diameter anode probe h o l e . A s previously, t h e experimental procedure f i r s t l y involves using t h e specimen scanning system t o l o c a t e an emission s i t e opp o s i t e t h e probe h o l e , and then, by microadjustments of t h e specimen p o s i t i o n , t o " b l i n d l y " l o c a t e a region of t h e emission image over t h e probe h o l e i n t h e aluminium m i r r o r t h a t g i v e s a s t a b l e single-peak spectrum. Figure  4 p r e s e n t s t y p i c a l s p e c t r a which were measured r e s p e c t i v e l y with and without u l t r av i o l e t r a d i a t i o n under a c o n s t a n t f i e l d of 11 MV.m-l. Figure, it i s e v i d e n t t h a t t h e emission c u r r e n t h a s been s i g n i f i c a n t l y increased by t h e UV r a d i a t i o n . Figure 4 Spectra recorded with and without UV r a d i a t i o n a t a c o n s t a n t f i e l d of 11 w . m -l .
Photon-stimulated emission To i n v e s t i g a t e t h e e f f e c t s of photon s t i m u l a t i o n on t h e emission mechanism, t h e modified experimental set-up shown i n
Having recorded t h i s on a s t o r a g e o s c i l l o s c o p e under "dark" c o n d i t i o n s , t h e q u a r t z window i s then opened t o W r a d i at i o n and t h e spectrum again recorded under i d e n t i c a l f i e l d c o n d i t i o n s , Thus,
From i n s p e c t i o n of t h i s
DISCUSSION
A s discussed i n an accompanying paper [ I ] and elsewhere [4, 5] , it i s assumed t h a t t h e emission c u r r e n t o r i g i n a t e s from a s i t e a s s o c i a t e d with a metal-insulatormetal m i c r o s t r u c t u r e , a t which a field-lnduced h o t e l e c t r o n emission mechanism o p e r a t e s . According t o t h i s model, e l e c t r o n s f i r s t l y t u n n e l from t h e metal s u b s t r a t e i n t o t h e conduction band of t h e d i e l e c t r i c medium. They a r e then a c c e l e r a t e d toward t h e t o p m e t a l l i c l a y e r , and subsequently emitted i n t o t h e vacuum by a coherent s c a tt e r i n g process. This same modelwill now be used t o e x p l a i n t h e experimental r e s u l t s described i n t h i s paper.
Considering f i r s t t h e thermal s t i m u l a t i o n of t h e emission c u r r e n t , it i s ap-
p a r e n t t h a t a t a c o n s t a n t f i e l d , more e l e c t r o n s w i l l have t h e p o s s i b i l i t y of being emitted through t h e p o t e n t i a l b a r r i e r s a t both t h e M I i n t e r f a c e between t h e metal s u b s t r a t e and t h e i n s u l a t o r and t h e MV i n t e r f a c e between t h e t o p metal e l e c t r o d e and t h e vacuum ( i . e . due t o Richardson-Schottky e f f e c t ) when t h e specimen i s heated above room temperature. A s a f u r t h e r consequence of t h e i n c r e a s e of temperature, t h e c a rr i e r concentration i n t h e i n s u l a t o r w i l l i n c r e a s e s i n c e more e l e c t r o n s w i l l acquire t h e necessary energy t o escape from t h e t r a p c e n t r e s i n t o t h e conduction band. This w i l l r e s u l t i n a decrease i n t h e v o l t a g e drop a c r o s s t h e i n s u l a t o r , and a modifica t i o n of t h e M I b a r r i e r u n t i l an equilibrium s t a t e i s achieved, The e x t e r n a l r e s u l t of t h e s e adjustments w i l l be an i n c r e a s e i n t h e emission c u r r e n t , i . e . a s i s found experimentally.
These same processes w i l l a l s o lead t o t h e o t h e r v a r i a t i o n s i n t h e e l e c t r o n energy s p e c t r a shown i n Figure 2 . F i r s t l y , t h e peak of a spectrum w i l l be s h i f t e d t owards t h e Fermi l e v e l a s a r e s u l t of t h e decrease i n voltage-drop a c r o s s t h e i n s u l a to r .
It w i l l however be noted t h a t i n t h e range of temperature from 300 K t o about
